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　The effects of warming up by bathing in carbonated water were studied based on 
heart rate and integrated electromyography（iEMG）during exercise and blood 
constituents during recovery.
　Eight subjects warmed up for 20 min in plain water（temperature: 36ºC, the 
control group）and carbonated water（temperature：36ºC, CO2 concentration：300 
ppm, the group that bathed in carbonated water）．Exercise（only kicking of the 
legs）was performed for 4 min in a swim mill（velocity of 0.8m/sec）．
　The results were as follows：
1）The venous blood hematocrit level and white cell count of the group that 
bathed in carbonated water tended to be higher than those of the control 
group. The lactic acid levels of the group that bathed in carbonated water 
recovered faster than those of the control group（p<0.01）．
2）iEMGs of the rectus femoris, vastus lateralis, and biceps femoris muscles 
increased during exercise. The group that bathed in carbonated water had 
lower iEMGs of the rectus femoris and vastus lateralis muscles than did the 
control group.
　The results suggest that bathing in carbonated water is more effective than 
bathing in plain water to warm up for swimming.




































































































：CO2water-bathing, ：Plainwater-bathing, ：Warming-upwithbathing, ：Exercise.
SiginificantdifferenceatP<0.05.
Fig.2．TheeffectofCO2water-bathingandplainwater-bathingonwhitebloodcellresponsetoswimmingexercise.
：CO2water-bathing, ：Plainwater-bathing, ：Warming-upwithbathing, ：Exercise.
Abscissaisshownastimeafterexercise.Siginificant increaseofWBCafterexercise5mininCO2water-
















Abscissa is shown as time after exercise. Siginificant increase ofHt after exercise 5min inCO2water-












































100m と 1500m 走の simulation を行った結果、
warming-upの効果は、筋温の上昇によるものと











iEMG ofM.rectus femoris in theCO2water-bathing experimentwas lower than the plainwater-bathing
experimentduringofexercise.
Fig.6．TypicalrecordingsofEMGobtainatthebeginning（left），120sec（mid）and240sec（right）ofexercise.
























Fig.8．Changes of integrated electromyograph（iEMG）obtained fromM.vastus lateralis, which showed a
progressiveincrease. 
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